Lecture Notes

1 Alesina and Rosenthal (1995)

The model of economic growth is based on an expectations augmented aggregate supply curve:
Ge=9" +(m — 7)) + e,
where ¢ = economic growth rate at time ¢, §" = natural rate of economic growth, m; = inflation rate at time t.

The growth model is extended by including an extra component, called competence, which cannot be observed by
voters. Therefore,

€ =1 + &,

where 7, = the level of competence at time ¢, and &; = stochastic shocks which are beyond administration control.

Assume that competence follows an MA(1) process:

N = pt + Pt—1,
where p1, ~ iid (0, 07) .

We also assume that voters predict inflation with no systematic errors: 7§ = m;. As a result, economic growth perfor-
mance is associated with voters’ uncertainty:

U — 9" =€ =0t + &

If the actual economic growth rate (g;) is greater than its natural rate (§"), that is, §: > §™. Therefore, ¢; > 0, which
implies that n, + & > 0.

However, voters are faced with uncertainty in distinguishing the incumbent’s competence (7;) from the stochastic
economic shocks (&) . Since competence can persist, voters use this property for making forecasts:

U —9" = ea=mn+&
= &=+ pu—1+&
=0 — 9" —pe—1 = pet &
Sm+& = Ge—9" — pli-1-

The previous equation suggests that the votes observe the composite shock (¢ + &;) based on the observable variables:
Ui, 9", and py—1. Therefore, voters optimally forecast the level of competence for the next period based on the observable
factors:

Ei(n+1) = Ei(pasr + pie)

= By (pus1) + pE (e [9e — 9" — pre—1)
Ey (1) + pE (g |pee + &)
PE (e |pe + &)

where Eypyyq = 0.

According to the method of recursive projection, we can show that:
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oL + o¢
Since py + & = 9 — 9" — pie—1, we have:
Emevr = pE (e lpe + &)
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How to derive F (u; |u: + &) =

0—2+a (Mt + ft)

Voters forecast u; according to the following linear projection function:

where:

where F (&)

where F (1)

=0, F (ﬂt#t)

E (i |pe +&) = P (e |pe + &) = ao + ax (e + &),

cov (fug, puy + &)
var (pe + &)
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and F (&&) = ag, and

/L’

ao = E (us) — a1 E (ps + &) =0

= F (£) = 0. As a result, we can show that:
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2 Clarke and Granato (2004)

e Clarke and Granato (2004) present a model with 3 equations:

Now we plug equation

e Plug equation (4) into
M,
M
M
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M,

M,
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where O = — ( 1252

(

M, a1 My_1 + ao By My + asF; + uqy, where a1,a2 >0 and ag =1 (1)
F, = biFi_1+byA +ug (2)
Ay = aAiitce(My— M)+ c3Fy (3)
(3) into equation (2), we have:
F, = biFi_y+by[ciAp—1 +ca (My — M*) + c3Fy_q] + ugy
=F, = biFi_1+byciAr1+baco (My — M™) + bacsFy—1 + ugs
= F (b1 + bacs) Fy—1 + baci Ar—1 + baco (My — M™) + ugy (4)
equation (1):
a1 My + ag By My + Fy + uqe
= a1Mi_q + agEi 1My + [(by + bacg) Fioq + bac1 A1 + baca (My — M™) + uge] + ugy
= a1M;_1 +aEy_ 1 My + (b1 + bacs) Fr—1 + baci Ar—1 + baca My — baco M™ + ugs + uiy
ar M1 + apEy 1My + (b1 + bacg) Fioi + baci Ay—1 — baco M™ + ugy + uiy
baco ai az bacy
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= Og+01 M1 +602E_ 1M+ 0341+ O4Fi_1 +¢€, (5)
)M*’ O1= 155, 02 = =%, O3 = 152, 04 = 525, and ¢f =



e To solve the rational expectations equilibrium (REE), we first form an expectation of equation (5) at ¢ — 1, we have:

Et—lMt = @0 + @1Mt_1 + G)QEt_lMt + @3At_1 + @4Ft_1 + Et_1€2<
=(1-02)E,_ 1M, = Og+01M_1+0634;_1+604F_
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Ei_ 1M, = M, _ — A F
t—1M¢ 1_@2+1_@2 t1+ ~o, t1+1_®2t17
where E;_1€ef = 0.
e Plug equation (6) into equation (5):
M, = O0+0601M;_1+02E 1M+ 034, 1+0O4F,_1+¢€
@o @1 94
M, = M;_ M, _ A Fi_
t ©¢ + 61 t1+@2(1_®2+1_@2 t1+1_®2 t1+1 ®2t1>+
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M, = M A F; .
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e Note that equations (2) and (3) are written as follows:

and

Fy =01F_1 4 ba Ay + ugy,

Ay =c1Ai_1+co (Mt - M*) +c3Fi_q.

Take one period backward, we have:

and

Fioi =biF_o+baAs1 + ug—1,

A1 =cAi—a+co (M1 — M*) + c3Fi_s.

Now plug (9) into (8):

Froy = bFio+byciAs—o+co(My—1 — M™) + c3Fy—o] + uz—1
Fiw = (b1 +bacz) Fy_o+bacrAy—o +bacoMy—1 — bacoM™ + ugy—1.

e Now plug equations (9) and (10) into (7):
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[(b1 + bac3) Fi—o + bac1 Ay—o + bacoMy_1 — bacoM™ + ugy—1] + €
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My = I + oMy + g4 o + 14 Fy o + €.

e Therefore, we can see that:
I = o + ©; + ©4 baco
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al/ (1 — bQCQ) b2c1/ (1 — bQCQ) (b1 + b263) / (1 — bQCQ)

L = 0= bea)] T T=las/ (L= baca)] 2T 1= [az/ (1= bacs)] 22
m, - ay bacico (b1 + bacs) baca
1 —bocg —as 1 —bacog —as 1 —bocs —as
ay + baco (Cl + b1 + bgCg)
M, =
1 —bacy —as
My = (ay+bocy(c1+ by + bocs)) (1 — bacy —ag) ™"
e Take the derivative of Ils with respect to co :
% = by (c1+ b1+ bacg) (1 —baco — ag)_l +
(902
[a1 + baca (c1 4 b1 + bacs)] (—1) (1 — bacy — ag) ™ (—b2)
Ol by(c1 + b1 +bac3)  byfay + baca (c1 + by + bacy)]
ey 1 —baca —as (1 — byey — az)?
% _ ba(cr by +bacs) (1 —baca — as) + ba [ag + baca (c1 4 by + bacs)]
dey (1 — baco — (12)2
Olly  ba[(er + b1+ bacs) (1 — bacy — az) + ay + baca (¢1 + by + bacs)]
a702 - (1 — b2C2 - a2)2
Ol  ba[(cr + b1 + bacg) (1 — baco — ap + baca) + a4
ez (1 = baco — ag)2
Ol ba[(e1 + b1+ bacy) (1 — az) + ai]
ey (1 = baeo — a2)2
% _ bafar + (1 —az) (e1 + b1 + bacs)]
dca (1 = bacy — ap)?
Ol balar + (1 —az) 4
des (1 —boce — a2)2 ’

where A = ¢1 + b1 + bacs.



